Ex vivo expansion of human HSCs with Sendai virus vector expressing HoxB4 assessed by sheep in utero transplantation.
The homeobox B4 (HoxB4) gene promotes expansion of hematopoietic stem cells (HSCs). However, frequent development of leukemia in large animals due to retrovirally transduced HoxB4 gene has been reported. To prevent tumorigenesis, we developed a nonintegrating and nonreplicating Sendai virus vector that did not contain the phosphoprotein gene (SeV/ΔP), which enabled clearance of the vector and transgene shortly after transduction. We tested the SeV/ΔP vector expressing the HoxB4 gene (SeV/ΔP/HoxB4) for the ex vivo expansion of human cord blood CD34(+) cells (HSCs) using a sheep in utero transplantation assay. Human HSCs were ex vivo-expanded by transduction with SeV/ΔP/HoxB4 vector and transplanted into the abdominal cavity of fetal sheep. The engraftment of human HSCs in the lambs was quantitatively evaluated by hematopoietic colony-forming unit assays. After transplantation, the HoxB4-transduced HSCs contributed to longer-period (up to 20 months) repopulation in sheep, and human hematopoietic progenitors were detected more frequently in the bone marrow of the HoxB4 group as compared with the control untreated group (p < 0.05). The expansion of human HSCs with the SeV/ΔP/HoxB4 vector was comparable with previously reported retroviral vectors expressing HoxB4. The SeV/ΔP/HoxB4 vector and the transgene were cleared from the recipient sheep and leukemia was not detected at 20 months post-transplantation. The SeV/ΔP vector would be suitable for transient expression of HoxB4 in human CD34(+) cells. In addition, the SeV/ΔP vector is free of concern about transgene-related and insertional leukemogenesis and should be safer than retroviral vectors.